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(54) DATA QUANTITY CONVERTING METHOD 

(57)Abstract: 

PURPOSE: To convert the number of data while reducing an arithmetic 
quantity by using a coefficient set corresponding to each position of a 
certain number of data at a sample point of input data. 
CONSTITUTION: A nonlinear compression part 12 performs the 
nonlinear compression of a variable number M of input data in blocks and 
a spectrum envelope extension part 14 repeatedly extends values at 
both ends of a spectrum envelope to the front and rear. The spectrum 
envelope whose ends are both extended to the front and rear is supplied 
to an FIR filter 15. This FIR filter 15 uses the coefficient set 
corresponding to a position nearby each position of a certain number of 
data among plural coefficient sets corresponding to mutually different 
phases at the sample point of the input data to find intermediate output u 
data. The intermediate output data are supplied to a linear interpolation «- 
part 16 and linearly interpolated to obtain a certain number of data 
required for a final output, so that the data are outputted from an output 
terminal 17. 








■liiCVt.l.. 




FIR 














I 





LEGAL STATUS 

[Date of request for examination] 30.07.1 999 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2000 Japan Patent Office 




(19)B*a*5Wr (JP) (12) i2t IB !ft ^ (A) (lOSJfflfiOTfiiB*^ 

#^¥6-51800 

(43) 4MB TO 6^(1994) 2M25B 



(5i)intci. s msmn frnmm&n f i mmm&mm 

G 1 0 L 9/18 E 8946-5H 

9/00 M 8946-5H 



(2i)ms®#^- 


^¥4-223227 


C71)tBKA 


000002185 














(22)m^B 


¥^4^(1992)7H30B 




*m*aiiiEdbajn 6tb 7«a^ 








(72)^^ 


SD JE2. 










^SCfBfiJIIK^kfiJII BTB 7#3W 






























ig#*Bi&JIIKJhS»JI| 6TS 7 #354 




















#3:fc <N& H (*2«) 





(54) C^<7)^] 



(57) mm 





$^¥6-51800 



±SB pJ^fS^co^-^ A^J $ ns ««fWRS! A- 
-bE^gi!*©^-* **A* $ ftS#«f&lfBSJ:*--A*-- 

\H(D^-?ftmzfo cfzm&cD?"-? izm&TZT—* 
^^>t f ;k^ic^ Lr^n-enaft tar 

[fS^Jl 4 ] ^P y ? fo<r>m&?-$?u*mb*^rt- 
/t7^-^x-^^-^f@^:t$ti^x-^^yp^^ 

^£#a6£X:f§<^ 



n^±ieyp^^^co^--^rt^^i;^:{@^<ox~^ 
£##£x@££WT^££&&£-r£^-*i^& 

[0 0 0 1] 
[0 0 0 2] 

*giJUTP#ra««T<oflr*|{b, fflftaMHttT©flF*Hb, 

[0 0 0 3] «J*MM^<0K&^^b(00fl<i:LT, M 
BE (Multiband Excitation: -?)l^n> KSbg) ft^f 
ft, SBE (Singleband Excitation: ~>>#>A> KCgi 
£) flF^{b> A—*— 3/* (Harmonic) ft*ffb, SBC 
(Sub-band Coding :^c#fiJflF^b) . LPC (Linear 
Predictive Coding: mm^fflftmt) . ^S^iDC 
T (d»31f-f>*W • MDCT (^f77<h*DC 
T) , FFT (i!5^7-UX^g|) W£*Sl>T, A^ 
hJmmttO/^*-? (LSPA7*-*, 

kA7*-*» <0«fc3ft#««IB7*--:**S 
^frS^JC, ft* K *5 H T tt A * 7 S^b *ft?z\ 

[0 0 0 4] 

h^0ij^«3-4 kbps mic^tml, m^itmm 

r>fz a j tz.'v, z\nz<D&^t<Dmzm*>tiz>mmmT 
-f^mmmr-f^y << )v&w&7 : --w&m* \z 
m^it^-r. memoir-?*®. i^b)V) \z&£& 

[0 0 0 5] Lft»LfoP5. XIEMBE, SBE, LP 

»*»»kr*fc«e). ^^^^ h^ia^L^ott- 
[0006] s^{bOHni3^-^<o^p>y^ (^ 



(3) 4#§1¥6-51800 



ins, 

[0 0 0 7] "cZ\T\ #mg£Ate, ^i¥4-92 2 6 

& (FFT) j^^^-UX^ (I FFT) 

[0 0 0 8] Ccr)ffi^(Cci:Sx-^^^feT^, F 

>7*)>#*mm-z>rc&\z. FFT&miz^vnzn 
)i<D^mz7 (=8- 1) m<no&&#>z>£.ote*fflo 

|gd6©S^froT2 0 4 81t>^tL. IO2 048 

[0 0 0 9] t^^5T, ilSOFFT, IFFTTH 

1 :/ny^(D1*>:/;H&£N£TS£#, (N/2 Xlo 

g 2 N) ©ft*****:, (Niog 2 N) (Dmmmmmtin 

T^^o CCLT* (N/2 1og 2 N) Ofg^fllgtiU (N 
/2Xlog 2 NX4) <D^&^£&tK (Nlog 2 N) (7) 

mmumiz. (Niog 2 Nx2) vmrnrntuzo Lrz 

jJlbT, 2 5 6 tUfcttOF FT^IIH 4 
0 9 6® (=2 5 6/2 x8 X4) £UQ, N=204 

8tLfz£$<Di FFTomnmiz* 450560 (= 

2 0 4 8/2 X 1 1 X4) <h&9, J E<D£imZ4 9 1 5 

2\Bl£UZ> 0 

[0 0 10] ±a£itA^lC#LT. N/2,&<DF 

FTT, N^FFT^iTt^, ^tD$>Z>&mit<D^ 
m*m^fz£lsTh* N/4 (log 2 N-l) X4 + NX 
4^i#t, N/2 (log 2 N-l) X2+NX2© 
^&Mi^£^<hftSo ?tet>%* N=2 5 6tUci: 
tOFFTTd 3*1^2 8 1 6®, fip.^2 3 0 40 
fTt»ns. N-2 0 4 8<hUct#©IFFTT 

te, m^2 8 6 7 2 0, mn&2 4 5 7 60^*1 
So Uc^oT, ^fc^Tt>3 1 4 8 8\9}<D&n&<& 

[0 0 1 1] fc^S. W_h«X>3-K(D^IC*3^T, y 
Oy* (71/-A) ^Tpf^fS^ (8-6 3{@) Oit> 
y;Ux-^£-£f@gt (4 4®) (DV>^)^r-^\z^ 
mT2>T-?& W>7)VU-h) fimtxi^ 



A) (4 4{@) <D1t>^x-^^pT^(@ 

Ifc (8-6 3{@) <W>:7%x-^&LT^S*>C7>T 

[0 0 12] tC^t, ^il^rcl^^i^ X> 
Zl-F(Dmz\t2 0 4 8,&T I FFTL£|*TO£J4 4,& 

t#^l^>^!/Mi^Tt>6 3{@*MgT&0, CCD J; 
[0 0 13] *569Jtt. £©<fc5fc^ttK£*Tfc«*ft 

[0 0 14] 

Sn*ff*IWIEi!*-y W>^U >^Ofcii)©F I R 

[0015] *&, m<Dm\\z%*T-*9&Wim 

X- ^ ©iBStf* nJSfc £ S tltz X— * * 7 P y £7 flffc — 5£ 

±EA*7 r -^oif>7 r Ji'jftic»UT-en-€ r nft 

[0 0 16] ±g?I«lHft©A*f-^tLT 

ICfi, MB E (Multiband Excitation: ^Jl/x 

SBE (Si ngleband Excitation: ->>^;1/;n*> K®) 




ftmt. /V-^rX^ (Harmonic) ftF^ffc, SBC 
(Sub-band Coding :*&«#Si)flF*Hfc) , LPC (Linear 
Predictive Coding: UM^mftmt) . £><5WiDC 

t (mm^v-o&m . mdct (^j-thdc 

T) , FFT <Sj8:7-'Jx»ft) «K:*$»*SX1* h 
JWIfir-^^fl)/^^-^ (LSP/^/-^, a 

[0 0 17] fl&OS^WtCffS^-^IWtft^ffi 

^ii^cfcisico^-^ii^-rsx-^^ife^ffi 

3!^-— A— 1t>7 F U >tf<Dfrtt>CDF I R7-f^t, ± 

rt(Ox-^^ii^ufci®^ox-^©#fi@ic^"r 

SWft-fey h£JHfr*5 delicto, EBft&LT&£&:± 
IB^ay^^x-^^liJi&UfeiS&Ox--^©*-* 

[0 0 18] *fc, fl&O^^IC^S^-^SC^SI^ 

stfuabTaWrm^ic^tsnsiiayny^rt©^ 

[0 0 19] JJE^lfflttfcitiax-^tt, 

[0 0 2 0] 

KM) -^w^M^x-^lcfi^ntS^ 
[0 0 2 1] 



#^¥6-51800 
[0 0 2 2] COi 1 OHJfim^TSMB E^D- 

^i::»Hsn*. rfcfc^ MBEtfn-^icfcosm 

[0 0 2 3] HI H*5^T, A*f0? 1 1 lite* 

fct 0HAji02^Aic^-rcta^A^^ hju^wr^i 1 
*<ommz--fe<Dm$mi$. (^«2oo~3 4ooh 

z) rtThf^^^wHte^LT^bTSo ^Z\T\ 

[0024] mi<D&mz. a*ss^i i#»50>i>rxK 

M{@ (0«J^«M=8-6 <Z>A;£f^-*£> # 

H^£BS8S 1 2 HT0»JA«d BffittlCfflft (*Hfcffi!$) 

^ h^X>^D-^|feK»l 4, i«HSSF I 
[0 0 2 5] Xiltmtzzruy ?m<D»J&&Mm<DAtj 
HUx>^d— ^ffi^SBPi 4TX^ h;ux>^n— ~f 

waicjgfi^nfc^^^ h;px>^n-y«, fir? 

ffit*TJ«>Ufc1fl»o«»-lry h©rt©±a2— j£fflft©f* 

i 7*^m**ns. 

[0 0 2 6] ^^T, ^-r-&MBE#=l-yiI*5^T 
^m^n^MfS (m^+ltS) OMmT—f&l&a 
Cm] tfS. mtt±3BffiPl& (/WEX y £7 X) 

*co{@&tem MX + 1 lH£fc£>. CLC7)$g^^— ^ a 
Cm] ^mStaVl 2IITOTAtfdB««lC««| 
-T^o t^b^fe.tl^r-^ a dB Cm) t-T^xh 



(5) 4#§§¥6-51800 



a dB Cm] = 2 0 log| 0 a Cm) • • * (1) 

T&£o CCDtt&^&Znfzmm^-? a dB Cm) <D{® y^/VlX (A-^E-y^X) ^Od^Cft*,, Tfc 

-£fflft©MSx-*b Cm) IC^-TSo «1 M6 3tf>^*5l£4m MX + HSO^-*£, 

T&£>. *»J^ffilfifaJ 1 2 T<0ffi«fflW4, dB £?T5*}ttT£>£o Itl^, 0 2<DCI;:^-r<fc5l;:, - 

»c, mm&Etirr&zL&z&r). mmmtaftmit&mm [0028] acicx** h)ux.>m-zfim&i 4 

[0 0 2 7] MBE^-^\ZXtl^n^mmm±(D : ^ *U a dB Cm) (DE^JT^it^>m MX + li@(DX^^7 

T, £S?*&lBte3. 4 kHz LW^ 3 »««2 0 0- ^ h^x>^D-:/<Z>»&lc:mt£ 'J >*>ye>fg££ 

3 40 0Hz) &^Oi^^<bl§^<Z){£^£ KCto&fcffton*. C<7)ct 5 K UTT€fc»59* a 

TOtT-y^y (tr«y^^t'ffl^T^1t>y;^) JdB Cm) -®a JdB Cm) f£- (f 0 - 

fcL 2 0-14 7graSo ftoT, fcTy^ (£) ^ 1) /2=*m<M + (f 0 -1) /2^iT, 

8000/147=5 4 (Hz) 8000/20=4 0 0 [0 0 2 9] 

(Hz) gft*TO[BJT«ft-rS UttC^S. ^oT, ^ [£U] 
«IR«lJiT±gS3. 4kHz£TCDPB^f38~6 3*<£>tf 

a<iB CO) for -(fo-l)/2^m<0 

a;,,B Cm) — | a dB Cm) for 0^m<M 

a iB CM- 1) for M£m<M+(f 0 -l)/2 



[0 0 3 0] ZlUZ>. CCTf o «0iJA«9^ 

=o s x (f 0 -l) -i- i £^ommz$>2>fe&-c$> 

O s tt, A*— *t>^U >^C0it^ (U 
T&£ 0 03«^O) a JdB Cm) £^-T0T£> 
£>„ Ttefc)-^ ^<^a JdB Cm) 0^m<MCDK^ 
H^$n-55c0^a dB Cm) <D£igF 0 ^a dB CO) 

(f 0 -D s^fiu 5&ass&*«ft©x- 

^T&3a dB CM-1) £>££M + (f 0 -1) /2^ 

[0031] &mfflmm<D*-rt— y->7v>tf 

0»J;U* (O s -l) {@cDx-^£0iSa6Lfct>tfM;: 
F 0 ^(D^^^^^jiL/i^O.hL/TfeJ:^^ Or- 

( P = 0 ... 7) <D&Hy bU\Z (f 0 -1) m<D& 



••• (2) 

[0 0 3 2] 04teF o £6 5, f 0 £9,O s £8i: 
Ufc^OF IR7^fMl 5 caftffi<£{$ffc£^rEIT 
£><5„ H4©Att, -4 7t^<=>4 7z£T?<D{iLfa<D&{k1& 
HTF 0 j@ (6 5 IS) <D%&<DX&tZ&mm£lsTnz 

{4ffl^lb^±4 7C, ±3tc, ±2k, ±7tCD<h£te0T 
&2>. £fc> d©H4(DAtt0 7c©JBfflSWC3£***fSi 
£fc^TV>5. ®40Bti, P=0 • • • 7CD&&1®<D 
h<D&^&Mm&m4(DA<D£Z\\Z$>rz2>fr& 

[0033] *5fiW»-*3v^Ttt, ±iex^x- 

&&mizttfo?z>%&ny hzm^2>z\£\z£.K>. mti 

[0 0 3 4] mSlt. B4l:*Snfc«atyh (P = 
0 • • . 7) £ffl^Ta JdB Cm) £>^Jl^'J>^ 
^d:LT^«i:^ni.-M(Df-^b Cm) 



(6) 



#§§¥6-51800 



CO 0 3 5] 0 5(DAI1 a dB Cm) ZttzT* ^£>a dB 
Cm] fr*>b Cm] $:nz>\Z\^ ±fgX^^ hJUX>^ 
u-?im&l 4Ta dB Cm] «^UTi3i: 
^Lfc£5fcaj dB Cm] i ^nJ^Mfg 

[0 0 3 6] fl)*J*. mSCDAlZ^Ztltib&tZlDtfZ 
b Cm] $^i5ttS^^Tl:^S 9 dC7)b 

CCDP=2<2tfcfMr«y M3:05<DBl;: 

P20* P 2P p 22* p 23* p 24* p 25* P27 (t ^' 5> * 
Z>ti. b^Ob Cm] te, 077^X1=007-^ 



LP 2l GQ^#M£, <>7«y^Xi=2©f-^ 
t^&fitp^^i^^ <>f^Xi=307-^ 

«h^fitp 24 CO^itM^. <>77^i=507-^ 

£&IMp 2 5<OSilfM^ ^f>77ni=607-^ 

^^fflp 26 COm^Mt, <>77^i=707-^ 

tfiitSkffl p 27©»M£©£fh 8 ISO^MWfP tit 

[0 0 3 7]^, F 0 i@<D^^O^k<F 0 
coef Ck] tt^xh 0^m<M • O s WjllTOb 
Cm) (3) ^T^^n^o 

[0 0 3 8] 
»2] 



fo-1 

b Ci xOs -HP) =2 coef C j x0 5 -P) a,<, 8 Ci + j -<fo-l)/2D 

j=l 



for{ 



0 < i <M 
0 ^P<0* 



— (3) 

[0 0 4 0] CCT, O s =8, f o =9 £-f5£±!fi 
(3) 5ttt, 
[ft3] 



[0 0 3 9] ZL(D (3) a£J:D, JiSEbjSKOb 
Cm] tt, O s =8T*ntf. b C3X8 + 2) T'& 
0, b C2 6) tttD, b C2 6) CD+h>^;l/7— 

8 

b C8xi+P] = 52 coef C8xj-P] a JdB ti + j-4) 
J-l 



for 



0^ i <M 
0 ^P<0 8 



(4) 



[0 0 4 1] lut, P = 0<D<h€±l2 (4) SCtt, 

8 

b C8xi) =S coef (8xj) a JdB (i + J-4) 
j=l 

= a en 

for 0 ^ i <M 

(5) 

i=0, 1 • • • 7©7-*©fflS*-t<0f:£ tt. 

[ft 5] 

[0 04 2] P=l • • • 7 0<hi*_hgE (4) it 



(7) 



$^¥6-51800 



8 

bt8xi+p)=Z coef C8 x j-P] a ,a B t i + j - 
j=l 

for 0 < i <M 



4] 



(6) 



[0 04 3] tUO. a JdB Ci-3] . a JdB [ i - 

2) , a JdB (i-1) . a JdB (i-0) , a 
JdB Ci+1] . a JdB (i+2) . a JdB Ci + 

3) . a JdB (i+4) <D8m<DT~?lZttV. coef 
(8-P) , coef C16-P] , coef (24-P) , coef 
(32- P} , coef [40- P] , coef (48- P) . coef 
(56-P) . coef (64-P) a>8m<D%&tif*&*3kfLH 

[0 0 4 4] mX\i. ±§5®5CDA^$nfeb^<Db 
(m) <omx\X. i=3, P=2X&Z><DX. a 
JdB CO] . a JdB (1) . • • • a JdB (7) (DSB 
<D"f— coef (6] , coef (14) . • • - coef 

ifi±xtmtsnxb (26) tmtto. 

[0 0 4 5] i=0, P=3C0b (m) 

4Tf#fc7 r -^a JdB (-3) . a JdB (-2) , a 
JdB C-1J ©W^a©^— *fc*n-CTttoef [5] , 
coef (11) , coef (22) ®tf3fl0Mt&Ht!FL&3fl 
C0^|£M£, a JdB (0) , a JdB (1) , a 
JdB (2) . a JdB (3) , a JdB (4) COff-5f@COx 
-^K^trftlcoef (29) , coef (37) , coef (45) , 
coef (53) , coef (61) CO 5ii©«»[S:*flCLfc 5{®co 
3IW«t^6ft«»8«©3l»«OTDl|C*nTb (3) 

[0 0 4 6] dCT, a JdB (i + j-(f 0 -l)/ 
2) CO ( ) iWinin - (f 0 -1) /2=1- (f 
0 -1) /2, i ffiax + (f 0 -1) /2= mMX + (f 

o -l) /2\zmvx\t. 7,^2 h)^>^n-7mm 

CCT. b (m) <D-&Z$<it>2><DlZ>frmUffite 
(f 0 - 1) [UT$>£. 

[0 0 4 7] tZ\^>X. &>±<DmW\Z&^X\Z. 

i^wc^st^ns- ^f@gc (w^4 4®) co^— 



*-/*-V>7)i>&<nT-*Z*fflW£&t}ZiLX±nd 

7<oi>?v>?m.w\z&r)&tb. z\<D*fs\ttitemt>&m 

[0 0 4 8] T&fc)^ ±S5F I R-7J)l>? 1 5i^£CO 

f i Rtts^n mmmm&i 6izm&2tiz>. zcvmm 

iF^16(l ±83 F I 1 5^e>C0^«c< <h 

=b 2 t5co f i RtB**Mittrau ^^m^^# 

tt, ^CO,&A 0 *SEtf2jSA_i, Aj #*F I R~7 4 )V$ 

3T^a6e>ns^W^x>n-^TOttJ^ 
COfSgSc* 4 4 ja£Tntf, 44X2 (=8 8)^±IB 

[0 0 4 9] ^cO^^:ffi^$:t#^>fc^c0 2^A. 1 , 
A, COb (m) ^^^^31CO^Tia7cO^D— ^-V 

s (m«8) f^C01t>7 P 'J>^ff^T^^>CO-C, X 

^ h;Ptt, A^co^i^^co i /o s co< >^-/w 

O~7r£T*£0*J;U;£l 0 2 4C0£"J y HT^StSt, 
£COw 0f te, 1024/MX l/O s htSi2> 9 £fc, 
Iri^i (m^fflij) CO£j^£&teco 0 CCOw 0 #10 

24/M* £UZ>o Z\Z\X. M* tt % ffi^COA-^E-^ 
XCO^CTfe^o 

[0 0 5 0] Xf7yS2TH A^fflijA-^rX^XCO 
< >T7^X i RiC/m^ffiil/N-^rX^XCO-r >f'^X 
ii^^lbT^o Xr7^S3"eH ±l2^-tr-yhP 

[0 0 5 1] Xr7^S4Tll A^JfflilA-^-^XCO 
<>T7^ i t^^C-fe^ hP £lZJ:0X£>fz^-? 
CO&©A 0 (X^^» T^)o -?Ut>%, 

^^-^CO{iSA 0 (=o> 0 Xii) itPia^X 



(8) 4#§i¥6-51800 



**>©&BA, (= i xO s + P+1) jW8^S 
fr&nfeTZ. ^teJifBXT^y^S 2. S3 

tii:P«ft:$nT^5OTi=0, P=0£LT 
&2|-f£>. YES^jmi:Xf-^S 5fc 

CO 0 5 2] Xf'^S 5Til 
A 0 (=a> 0 xii) ZmXtzi tP\Z&Z>X**><D& 
m.A x (= i xO s + P+ 1) TOb Cm] , -t&*> 
b C i xO s + P+ 1) £^r(D— -Owl (A_,) Ob 

C i xO s +P] tz&j£tf>2>o Z<Db C i XO s + P + 
1) £b CiXO s + P) £\Z±m$<ii>fz^-2<D& 
BAq (=w 0 xii) £jK*&tt«fc5fcttlB (Aj tA 
~C<Db Cm) £&<5o 

[0 0 5 3] X^-y^S 6Tte, ^IC^fc^x— ^tf> 
{£@£*£®rr£fc£K m*»v-^zi^Xtf>f >y*y9 
Xi\&-(>t7 0*>b?2>o Xxv:/S7Ttt, X*^ 
><D{<Lm*&W}-?2>tcidblz&&±:y h P >9 U * > 
h-T£o i teO<D££-e&£>o Tft*?^, i = 

0<D££, P^rO^e 1 lr^A^>o 

[0 0 5 4] 7f7^S8Tft «fttyhPA«O s O 
fiSil-ScU^^S^^J^-r^o PteO • • • 7£T<Z) 

7S4K:iItJo 

[0 0 5 5] Xf7^S9T(l AJjfflSlA— 
-f>77^XiH>^U/>htl), ^UT, Xy^y 

i OKaitj. 

[0 0 5 6] Xf7^S 1 0TH ±tB i **?J^ffl»© 
T-Zt.^ (MM) £«L<fcofc**gj^£*Ujrr*. 

[0 0 5 7] M_k<D7U-^*-bJ:K). ^JfiWttO 
s (^^T«O s =8) fgT^-A-it>^U>^tfy 

b Cm) <h-eo— ^¥mr<Ob Cm) <h£3££>T^£o d 

[0 0 5 8] Jblfiia 7 I^Lfc7a-ft- h(D 

«hd^T(7)b Cm) £^<Z)-^fffi<£>b Cm) 

[0 0 5 9] Xf7^S2 ITU ttiJjftm&glia) 
K^LfcX^-y^S 1 £|5j*re&£«, Xy^y :/S 22T 

«r*J»JT*. ^CTYES^imiXf7^S2 4 



ICii-jK NO^WJT^tX^^yS 2 5JCiiOo 
[0 0 6 0] Xt7^S2 4, Xt77 f S2 5TI1 S 
6lC^Tct^t'^)^>-OOKP B 1IC^@bT, -^<7)4s$rb 

w £U ±K£u b . TIS^ l b tixi^. z:<D±.m 
u b «, inint ( i -f 1 ) x ct> 0 f 9* TE 1 b te. i 
nint i x a>Qf £fe<5o CC"C, inint teinint (x) 

xizm*>ft^%.&mTm&'v&z>. &tz. 

X. b w _hPEu b tTKl b toMK&^o 
[0 0 6 1] ±s2X^^ys 2 4 7?H Til b 

U Xf7^S 2 6i'il^o isBX^-y^S 2 5TH 

T^l b <h_hfgu b tir£> 0 
[0 0 6 2] Xf7^S2 6T(l _ki£L£cfc5IC_hPE 

u b ^rinint (i + 1) X o> of £WCfctZ>o Xr77 p S 

2 7Tte, _hPSu b «hTPSl b <h<£>^T&£b w £5fca6 

£ 0 fix, -cob ff or B i^x^^>ur. fin^r^fi 

c Cii) £2£s&£>o 

[0 0 6 3] Xf7^S2 8TH 0 6 K^T#£>cfc 5 
tt^c Cii) <!:Til 5 £©fei d ,£0K:aS^-r*. 
TUt>%. i dx =0CD{4@ (T©l b 7^£>X* 

[0 0 6 4] 7f7"/S2 9Tll ±i$L£:cfc5lCTPB 
1 b fr£>X*-\-> j «r08Jfc-ra. Xf7^S3 0TH 
X*^> j ^3c#>«£5<hT£c Cii) <D{iffl<h-IfcLfc 

7SSHzm&. NO^^JJSiJT^xhX^ y^S 3 2 Hit 

fro 

[0065] xf7^s 3 1 Ttt, GLmmmzmm-rz 
mfrimz^faistzc cii) cct, m*. 

«. i dx ^0(0<i:tll c Cii) = b Ci) <h&9. i 
dx #b w ^<h^te, c Cii) =b Ci + 1) 
[0 0 6 6] Xf7^S3 2tll i dx £-f >^'J^> 

X<D< >^>y^Xii^m^/N-^-^XO^M' <tD^: 

^>^i, :<Z)7P-«H7^0, NO^WJT^xhXT- 
u/^S 3 4fCii0 0 
[0 0 6 7] Xf77 F S3 4TH X*-\- > j £)$£9M 
L^teae)^>o Xf7^S3 5TH X^^>j^_h^ u 

b &xmmvrzfr : gfrzmq?z>o yes^j 

SUT^tX^^^S 3 6\ZM&. NO^ffiJT'&tX^ 
-yT'S 3 0 izm&o 

[0068] xf7^s3 6m A-hmon-^z-z 
x i h >^ u ^ > hts. 7,f 7 y S 3 7 \tfi 

S^*4MJ»"J-rs. ^CT, YES*4MJ8"J-rstil©7P 
-tt»Tt36K-5^ NO*nmTZ>£7.7-vZfS 2 3iZ 

[0 0 6 9] £l±<D7n-?-v-hJ:K). *HSSCT«, 
±S3H7©7n-^^-KOffl3ffiT*«>fcb Cm) $iS 



(9) 4#Bi¥6-51800 



[oo7o] z roi o \zm i (Dmm&m* i&m*&<D& 

[0 0 7 1] CCDJ^KLT. -^->7%&tf>^-^ 
[0 0 7 2] _h^Lfc^lO^M^J^ MBE^3-^ 
? *^-2^\zfoCTzm&(D^-5\z^Wk-TZ>'T-5' 

jzm^££f&Tz>^^--¥®ttzmm2tiz> 0 -f&*>i3, 

[0 0 7 3] 0 9«m2O^^J<D|ilBS^^^LT^ 
So ±|E^l<D^0iJ^^T, -Ttm&iiZtlfzAJ] 
x-^teA^aSH^ l£:frLT^-^f@!^&*#gB2 
2 fC^^n, C0f-^IS^Wgl52 2 T'»T^fS 

^co^-^<h^nTtii^^2 6*^^^ns. Z\<D 

[0 0 7 4] A^^n^^n^^^fc-^fg^coA^^ 
)l?2 4\zm&2n& 0 Z(DF l Ry >< 2 4teX^ 

tifc^- * <dv > i^tifns^ 
x. z\n^mw£miJ7 : --*izmnffir$&2 s\z&&z 

[0 0 7 5] C^2^)»Jtt, ^te^O^^tf) 

mzfoctzm&\z&m?2>z\ *<Drz&. m. 
[0 0 7 6] z\z\x\ m\<Dmmm\z&z>fm<Dm%L 



8 8<@<Z)^-3M;:*fU 8\B\CDfk&tfM2tlZ>Z\£.\Zfc 

i o 2 4is\omn£uz>o cm** ±mLtzmmt 

4 8 SlsJCDl/M 5£&£>o ^2(7)^^^^^ 

^cFFT, I FFT<DmncO\B}%i<D&m3 1 4 8 8 0 
GDI/3 0^5. 
[0 0 7 7] &\Z, tmistzlLOfcT-? 

^) ©-1©MBE (Multiband Excitation: V 

te, D.W. Griffin and J.S. Lira, "Mul t ibandExci tatio 
n Vocoder, " IEEE Trans. Acoust ics, Speech, and Signal 
Processing, vol.36, No. 8, pp. 1223-1235, Aug. 1988 
\Zffl^ftX^Z>h<DX$>K). t^PARCOR (PA 
Rtial auto-CORrelation: {Sge*8B8) ^zi—y^X 

«u ^<D^Mtom\zmp^mtmp^r^^ 

7ay&&&\,^7U—2±mizWK>&?LXWz<D\Ztt 

\t7u-2*to) (Dmmmmmz^p^ (voiced) &m 
tmpm (Unvoiced) E.mt&wfrt.&ti^ofcMx*: 

[0078] iaio«, ±muBE^zi-y\z^mM^ 
mm Lttmi&m<o±»(Dmm^^rr^u y?mx$> 

2> a Z\<Dmi OlIfc^T, A^jSfi!^ 1 0 1 tCtt*^# 
HPF (/W/U7-fM) 1 0 2t'it^ 

nr. w^dc (isdi) t7tyh»0H^»^ 

frJFS 2 0 0 — 3 4 0 OHzlCf&IJB) <Dtz&<D'Pfc 

<£b&mSLft (2 0 0HzOT) ^^^fr^n^o d 
©7^M 1 0 25r^UT#^nfcM^^ Ify^ttffi 

wi o 3Rtfsga>w-4&yMBi o 4tc^-n^ni^^n^o 
vyz-mmmi o 3m A*^fg^-*#m;t-tr 

>:/;HSfcN (#J*J2N=2 5 6) #&T^P^^^^ 

n (^^^tt^^tc^^^omu^fT^n) , z\<D-r 

Uy?ft<D&Pm^Z^X<D\!yTtetti&ftt)tl2> 0 
A«01 10AiC^TJ:ofCL^>^ (B3JAt^L=l 

6 0) nyu-AriimxftmWifoiz&mz&x&r)* 

n^v y«N - Lit >^ (t^J^.« 

9 6ir>y^) t^c^T^^o sac, ^dntiasasio 
4 m 1 -7ayt7N-v->7Mzfti,xmfe<Dmm&* 

-&Lv>7)\s<Dmm^mmW5faizm&&mts j &x\,* 

[0 0 7 9] CO^^^^HtffiS^Sc^-C^Ti:, 



(10) ^¥6-51800 



x w (k,q) =x(q) w(kL-q) 



(7) 



q) ^SftSCt^LT^S. tf^&tHg&l 0 3 

r (r) tt, 
(0 0 8 1 ] 



[0 0 8 0] CI (7) SCKfcHT. k«^a 

#^) &mm<DAJ]m^<DQmm<D7 : -5' x 

(q) tc*JbTSSk:/n^©£ (»>-f Kffcw(k 
L-q) \z<kO mfrimmznz Ctl:J:0f-^x ff (k. 

w r (r) =1 0^r<N • • • (8) 

= 0 r<0, N^r 

[0 0 8 2] O4T001 1C0B ^TJ:3«CA5>ya[©*^©S[Hftw h (r) fct 

w h (r) = 0.54 - 0.46 cos ( 2 7rr/(N-l)) 

0^r<N ■ - - (9) 



= 0 

[0 0 8 3] T£>£. iI<0.fc5fc3SH«fcw r (r) &«5lr> 
tew h (r) *ffl^-&t*<0±8B (7) 5£<D&iiifcw(r) 

(=w(kL-q)) 
0^kL-q<N 

kL-N<q^kL 

[0 0 8 43 t£-9TMAtf±B&m«>«^lcseEHftw 
r (kL-q)= 1 1^1211^^1:, kL- 

N<q^kL©tt^5, ±8S (7) - (9) 

(=2 5 6) ^y-f)Wmt. L (=16 

o) -y->'7)ii>'-DmmisT$>< :t^ix^^ u 
t, ±12 (8) (9) 7£v>&mm&-?®Qttiznrz 
(o^r<N) ©5*u->:/ji^j«\ <£n"enx 

wr (k,r) , x wh (k,r) tigTZtlZTZ. 
[0 0 8 53 f&frttimfR 1 0 4 Tte, EI 1 3 K^TJ: 
o\Z. _tgE (9) iC(D/N^>^^Ht^nrcl ^o^y 
^7 2 5 61j->^;KD'tt>y;U^Jx wh (k,r) K*tLTl 7 
9 2^>^U^CD0 7 f -^^^p$nT (l/^»0SOgS 
S6£*IT) 2 0 4 8^>^U < h$n, £c7)2 0 4 8lr> 

[0 0 8 6] tfy^amSPl 0 3TH ±sBx wr (k,r) 
-fe>**'J -y^oaBfBHtt*»fflbT^5. Z\(D 

^) om^cotr-^u^;^^mb. em^os-tr:/ 

S(j) =H(j) | E(j) | 

7t(o s = f s /2IC*ffSU ^>:/U>^&&f s = 
2 tcco. 3&««Atf 8 kHztf)£#K:te4 kHzH*f&T£o 



r<0, N^r 

\,^Z> 0 Z\<D£^. ^7l/-i.l:IT^>@Effilif-^ 
( a SffiUti: l 7 n y * Nit > y;u<Dx-* £ L 

%\z\*mm*v-2®m*viv3-mm£\s. tnzmco 
7U-^&&znrz¥v^\zfti,Tmfe<Dm%*ffifc 

T±2 0%cO$gSrtl;:&£>t?-^£3<$!K d<Dtr-^& 
W\zm-J^TmE7 U-A<D fcf ^£2fe5Tr<5 J: O \Z L 

(hr*y^<7>7 7-f >it- ^) ^ff^>n^o 

[0 0 8 7] ffiffiffi (7 7<» fcfy^lt-^SUl 0 6 

a* — ) ffiofi (77) \iv m.&mm®i o 

5 KJ; OWLtf F F TSnfcBttftdhOr-^ <t#& 
±sB&tf«y5 1 x-^fit^^tC, 0. 2-0. 5€^T± 

(Analysis by Synthesis)&£JBl^ &f$.2tlfcrt 
Z>jLO\Z\±y3 L &MAj~C^Z>* 

[0 0 8 8] z\<D\dv^<DyT^ y-v—^z-D^xmm 
Tmz£K>u^mi*ntzm&m&±.v>^2 h)v?- 

^tlTOS(j) Z 
0 < j < J • • - (10) 

±fB do) jWk^v-c. m&mto±<DX'<2 h;ux- 

^S(j) t>m 1 4OAtC^T e t^^&mc0<h^ > H(j) 
^1 4CDB(3^-r c t^fcC7C<OX^^ h;Ux-^S 



(11) 



(j) <r>7,^>? yyv&g&k (X>^D — -f) E 

a) m \ 4<Dc\z^-rxoum\y^)^mmmu.Wi 

x>^a-7 p H(j) •h^m^o/t^-x^^ h;n E 
0) i tfDm^Lx^Mt^ti^ 
[0 0 8 9] iiaasgfi^rw-x^ h;n eo) 

<?«J8tt (fcf^flfcg) ^IlT, l^<0^ (A> 

So A*>H^©^«, 0»J*_tf±I20 1 3 \Z7jk? 

&?U2 5 6it>y^C0/N5>^l5gC^l 7 9 2+f> 

=Z { I SCj) I - I A a I I E(j) I } 
j=a ra 



-/frttVOT-f&tfto (0f£#)) L^&^^W^fi 

w^xi£j££±t2 t? y ^\zfe cxw o m-r 

[0 0 9 0] ±f2l^y3Mc£i;Tttiq2n*:&A* 
>F^H, _tsBH(j) Ztt%:2-&Z>JiVtz (&/\*>K*5 

cox^-^g/Mt-r^ct^^) ffi i-momm) i A m 



[0 0 9 1] 
[^6] 



(11) 



d £ a b m 

=2E {I S(j) I - 

a I A ra I i=a n 



[0 0 9 2] 
[&7] 

I A. I I E(j) I } I E(j) I 



/. I Am I = 2 E I S(j) I I E(j> I /£ I E(j) I 2 (12) 



[0 0 9 3] ttzO, COy (12) iZCD I A m I <D<h£\ 

i7-£ m ^/Mk-r^o ^^tmmb i A m i 
(id ^i^n^/oFi^i^-e, 

[0 0 9 4] Tft^*>, ±fSbf'y^m^l 0 3T^a6 

^^tf^^o&tf^^c^LT^n^njti2x^^ 

K4®#&£9> ±12 (13) 5£cfc9, ^l&^x-^CO 
A«7-X^ bfr I S (j) I t^fM^^^ I E 
(j) I ££JfH>X±l2 (11) to7-£ m ^e- 

X^-i&fcHIZ e m ^r&tr^^JC^, ^/h£&*X 



rzwv&Zo ^(D&vizisTmmmvyT-v-T 
am o 6x-mm(Dyr-( > (mtf 0.25 *^r*) 
^^e>n, cio^jgif^^i^^T^^ i a 0 i 

[0 0 9 5] \&±¥y^<D7T^> J *--?-<Dl&W\Zi5^ 

x\%. mm*mmittz>fr#>\z. ^/\*>k^^# (v 0 

iced) C0^£££!5tLT^£^ ±i£L£:cfc ? KM B E 

■&zi-y\z&^T\^ m^M(Dm^m±\zmp^ (un 

voi ced) <5> tH5 ^JUfcWfl iTl^C 

[0 0 9 6] ±!5ii5^kf^^-^l 0 6*^(^)1 
^tf^ROWlB I A m I W^/JS^W 
*iJS'Jg& 1 0 7 fcifc&n, ±f2&A> K*lc*W/«^r 
itOffi'J^bn^. Z.<D^m(DTctb\Z, NSR (y-f 

ONSRd 
[0 0 9 7] 
[&8] 



(12) 



4»¥6-5l800 



NSR = 



S { I SCi) I - I A- I I E(j) I } 
j=a» 



E I S(j) 

[0 0 9 8] C©NS RMffFfrfeCDfflM (#JA 

tfo. 3) cto^o<h# 

<DA>KT<Z> I A m I I E(j) HCctSlS(j) lOifi 
<BW«&<fctr> CtfMgff^l E(j) lri«j£<hLT^ 
3@yiT$>£) £*JJErT^ Stt/t>K*UV (Unvoice 

(Voiced, Wp^) tm\?2>o 

[0099] &\z. wtmmmi osi;n 



(13) 



Aqj I 




A^OV/UV (*r«/«^) 

BffiJtfl 0 7lC«^Tft)tr« (UV) t^iJ^nfe/N* 

[0 10 0] 
[&9] 



S(j) I 2 / (b»-a„+ 1) 



(14) 



coioi] ^<Dwmm^m\ o sa^o^-*^ 
9ic^i^n^>o £<&x-*&^&s&i o 9ii, ±ietr^ 

3 4 0 0 kHz£T£f*£, £®ttMm*<.k 

A m | (UV/OKOfifllA, lyv^tf) X-^<^ 
{0^™^ + 1 &8~6 3t&it?Z>Z\ti\zUZ> 0 Z\(Dfc 
S&x-^&^&g&l 0 9T«, £<&nJ^@&m MX + 1<Z> 
«^-^^-^fS^C (0«JAfcf4 4f@) CD^-^(-^ 

[0 10 2] i£T«H©3fei«l:*HTtt, ±1213 
lHa8<h#K:f&tEL£<fc?f;:> ffl&ft«i±©W3M&« 

)v?\z&z>m )v*?$m*mv. zzizmmm 

ffi&m? C t (let 0 (M*.tf4 4» CDx-* 
[0 10 3] £<Z)x-*&£&g&l 0 9*^©f-^ 

ibSPl 1 O^^cDS^km^^-^^ CRC&1/-H 
A-r>^-U-y^l 1 2\Z&&2tLZ>. l£tz. ±3H» 



(DGtt/nktt (V/UV) WgiJ^-^fcJiSHCRC 
[0 104] d <L"C\ ±fgCRC&U-M/2fi&<^ 

«F-^^«fc*»0tTiE«:fT5. 
[0 10 5] Cin«, ##ttiHA**lttB¥4 - 9 1 4 2 

MX^? b)l>&. S&fc (S<M) *WbMz%7t1& 

^-\*7v?%m?zmTit£ftttzjj&£mm\zm 

[0 10 6] ^teWt;:, ccox^— ^{B'lcoe^ t*ftF^-& 

XI) 8 0t'7h^n^O^ (^7X2) 4 Of 

hiCO^TCRCti-^yn^^ 1 2 2iI e t0CRC^ti- 
7f7hom#l). ^7^Xl^)8 0h:^h^ 

cRco7t'7h taa*^^fl:»©tai»iffiS: 0 izm? 

fzit)<DT-)lt:y h 5 fcV hCD^9 2 f-y h£fi&<^ 
ft^fbS&l 2 3KA*U 1 8 4f7 hCQffl77£*#£> e 
:&j&*ffr*lfl:£ttfc 1 8 4 tf7 hti77X2 \dy h<D4 
0t'7h©lt2 2 4f7hl:o^ 2XD7K>^- 



(13) $£§§¥6-51800 



^tLT2 2 4f7 hZtemir&o 
[0 10 7] h-f U— Zf$gl 2 4\Z 

[0 10 8] Ctl^^f-^ll _t!2N1f>y 

;u (^JA«2 5 6-t^>y;i/) ©/□7^rt^)f-^i:*f 

«y # fctl$rattl±*±fB L it > 7)W> £ U 

v/uvfflf-^. lif-^^iii^ns^ 
[0109] ^k, feM$nT#^nfc±tem^^-^ 

£ 0 C<Z)il 5£*Slrvr. A*J^1 3 1 fctt, femZ 

n^cCRc&i/-h i/2m&&nm>wM2ntz 
ai^f-^^^ns. a*>ssh?i 3 ia^cDffi*!x 

[0 110] ^A^^UlgiU 3 4^ yU-A 

xO^-'J-^l 3 2^f,(Dr-^^X^^lU 1 

[oiii] c«fMi 3 5fe»B«jfi{b$nr 

l 3 5^b<7>W^x-^te> ^-*&i5?&&gBl 3 61: 
tt; ±i6LfcH9<08lWt|pI«& (i£) Sfci&Wrfcn. 

f^nfc^r-^^^« i 3 7s^i^ 

V ffl (n) =A m (n) cos(0 m 

w\2nrz±T<Drt>F<Dm?t&&togi (zv ffi (n) ) l 

[0 114] CO (15) 3t*<DA n (n) te. ±|B^ric7 



f£gfcl 3 8*Ci££tt£o ifSx'X^&Sgfll 3 4 

^{b^^^x-^^e^^^fkasi 3 9tc^ 

x-*&i2&&8&l 3 6. ^T^^SPl 3 7 

Rrx^#&^gpi 3 8icjibn£.> ±ib^x^ 

*MBBl3 4tt, V/UVWJ^-*£W/^^{£SB1 
3 7 1 3 8 lC{&£-r<5, 

[0 112] ^#£fi£g&l 3 7T(50iJAti^(cosin 

-&fi£gfll 3 8-T?temXlttH hy<X^/\*>K/1X7 

ira*«i4 0Ttaft-&j5fcL.T. m^^i4icto^D 

V/U VlfJSijr-^H ±fB##rE?<Z> 1 7 
U-A (Lit>^;k tfJAtfl 6 0-tt>y;P) ^tcMfr 

^nt^^n^, 7i/-APpi^^tt^ii5e6^ (h 

U-A) 0&^-^fit?r»1tlJ:t9^J6^o -«t*T*S, 
-£f&0#<D 1 7 1/-A (09A«±SB»W7 U-A<D*fcfr 

[0 113] UTF, *n*i^j«gRi 3 7 K^tt-S^ric® 

1^7KA (L1f>7 P ;U> 0fl*Jil 6 0-tJ->>OU) 
#<Z>W^£V m (n) £-t££^ ^©^7l/-Art 

(n)) 0^n<L • • - (15) 

TtttaS, JilH^^U—AO^ (n = 0) T'Cfm 
flSBHSagflM^Ao,,,, ^7l/-A« (n = 
L :^M7U-AOM T0|mf 



A m (n) = (L-n) A 0m /L + n A Lia /L 



(16) 



[0 115] &\Z* ±gB (15) 5£4>©<jMB0 B (n) 
6 m (0) =mw 0l n + n 2 m (a>[ j — w ni ) /2L + 0p m +A(on 



CO (17) j^T, ^ 0 m^ 
±fB-&fiE;7U-ACD$fcSS (n=0) -Wmrn&m&ntiL 
ffl C7l/-A#J$<ite) co 01 te^j&:7U-A5fc 
Wk (n = 0) co L1 «^^^U-A 
(n = L :^^^U-A5fe^) f©S*^)i 
^^r^tl^n^bT^^o ±12 (17) iW^Awtet, 



ar 



J oi> 



'Om" 



(17) 



n = UZ&V2>&m<t> lm &e m (L) fc€¥U<«:SJ:5«C 

[0 116] WT. ftlccD^my^>K(:*5^T, ^en^* 
tln = 0, n = L<D£$(DV/UVn%\&i%:\ZfoCrz±. 
fcUmAn (n) . {4ffl0 m (n) <7)3caW£!rair£o ^ 
mA/F^ n = 0, n = L0^fnfcV (*f^) t 



(14) 



#§§¥6-51800 



0. fcmZtlTz 



m (n) «rfiCW-rtltf«fcVi. &tee m 



m (n) tt, _ti£L£: (16) j$;\Z& 
0nr A Lm $:it^«rBlLTS'fiA 
(n) te, n = OT0 
m <°> =d> o /^n = LT0 DI (L) a<<*> Lm 5 IC 

[0 117] n = 0<Z)<h£V (Wp^) n = 

LOt^UV (MP^) £2tlZ>®£\Z. mmA m (n) 
tt, A m (0) <Dfej£MmfeA 0B fr*>A m (L) TOt/^ 



£>o &ffi0 m (n) te. <9 m (0) = <*> 0m <hU *OAa) = 

[0 118] n = 0(Di:#UV (£U^) 

(n) te, n = OT(Dl<|A Ifl (0) £ 0 <h U n = L7?fe 
iM$n^^fSA Lm t^:^ct3Cg^P B 1'r^o ftffifl 
m (n) KtHvctt, n = 0-C«9 m (0) <h IT, 7 



0 0, (0) =* Lm -m (o> 0l + a> L1 ) L/2 • • • (18) 

<hu j5oAa)=otn. zw^fe-rz^mz-o^Trnwrzo ±ia (17) 

[0 1 1 9] ±IBn = 0, n = LOt^nt>V (W^ = L <tS< C £\Z& 0 . 

^) t^n^^lC, 6 m (L) ^(i) Lin i^^cfc3»CAa) 

0 m (L) =mo)QiL + L^ m (ca^i — w oP /2 L + ^quj-I- A a> L 
=m (coqi+c^li) L/2 + ^qjjjH- A o> L 
— (£> j^jjj 

Ao)= (mod27r ((<i>Lm _ ^OnP — nL(a>0i + a>Li)/2)/L 
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